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COMMENT

Seasonal variation and predictors of intradialytic hypotension
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Hypertension is an important public health issue because of
its association with a number of significant diseases and
adverse outcomes [1]. However, in addition to hyperten-
sion, intradialytic hypotension (IDH) is a major complica-
tion affecting a significant proportion of chronic
hemodialysis patients and is associated with adverse long-
term outcomes, including higher cardiovascular and all-
cause mortality [2]. It is estimated that approximately
20–30% of all dialysis sessions are affected by IDH [3].
IDH occurs due to the interaction among different factors,
such as the ultrafiltration rate (UFR), cardiac output, and
arteriolar tone. Therefore, excessive ultrafiltration may
decrease cardiac output, especially when compensatory
mechanisms (increase in heart rate, myocardial contractility,
vascular tone, and redistribution of splanchnic blood flow)
fail to be optimally recruited. The repeated disruption of
end-organ perfusion by IDH may lead to various adverse
clinical outcomes affecting the heart, central nervous sys-
tem, kidneys, and gastrointestinal system. Potential inter-
ventions to decrease the incidence or severity of IDH
include optimization of the dialysis prescription (cool dia-
lysate, UFR adjustment, sodium profiling, and high-flux
hemofiltration), interventions during the dialysis session
(administration of midodrine and mannitol, food intake,
intradialytic exercise, and intermittent pneumatic compres-
sion of the lower limbs) and interventions in the inter-
dialytic period (reducing interdialytic weight gain and
administration of blood pressure-lowering drugs). However,
the evidence base is limited for many of these interventions,
and optimal prevention and management of IDH await
further clinical investigation. Just as seasonal variations in
blood pressure (BP) are observed in the general population

[4], predialysis systolic BP (SBP) in hemodialysis patients
consistently follows a seasonal pattern as well, reaching a
peak in the winter and a nadir in the summer [5]. This
variation has been mostly attributed to seasonal changes in
outside temperatures because high temperatures may result
in vasodilatation with a decrease in peripheral vascular
resistance, leading to a reduction in predialysis SBP. In
contrast, nadirs in SBP are less affected by outside tem-
perature and are more responsive to room temperature
[4, 5]. However, seasonal variations and predictors of
intradialytic SBP decline are not well understood.
In the current issue of Hypertension Research, Uchiyama
et al. [6] reported on an observational study conducted to
demonstrate predictors and evaluate the seasonal variations
in intradialytic SBP decline by analyzing the data obtained
from a 1-year follow-up of 307 patients who had undergone
47,219 hemodialysis sessions. They assessed intradialytic
SBP decline and assigned baseline or longitudinal clinical
and laboratory parameters and environmental factors as
covariates. In particular, they investigated the association of
intradialytic SBP decline with the use of antihypertensive
drugs and two important complications of patients under-
going hemodialysis, namely, chronic kidney disease-
mineral and bone disorder (CKD-MBD) and malnutrition-
inflammation-atherosclerosis (MIA) syndrome [7, 8].

The decrease in the intradialytic SBP was the highest and
lowest in the winter and summer, respectively, following a
clear seasonal pattern. For CKD-MBD, a well-known
extrarenal complication of CKD, baseline and monthly
serum phosphorus levels were positively correlated with
SBP decline (estimate 1.55, 95% confidence interval [CI],
0.30–2.80, P= 0.02; 0.59, 95% CI, 0.16–1.00, P= 0.007),
suggesting that higher serum phosphorus has short-, med-
ium- and long-term detrimental effects on vascular calcifi-
cation (VC), leading to increased arterial stiffness. Although
the relationship between serum calcium or calcium intake
and VC is not as well established as that of phosphorus, the
positive correlation between monthly serum calcium level
and intradialytic SBP decline seen in this study indicates
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that calcium may have some immediate adverse effects on
VC in hemodialysis patients.

MIA syndrome also occurs commonly and is one of the
predictors of outcomes in hemodialysis patients [9].
In terms of MIA syndrome, C-reactive protein (CRP)
decreases with increased dietary intake and serum albumin;
however, this study showed that CRP also followed a sea-
sonal pattern, similar to that of serum phosphorus, albumin,
and normalized protein catabolism rate, with a peak in the
winter and a nadir in the summer, suggesting that increased
protein intake led to increased production of uremic toxins,
which might result in systemic microinflammation [10].
Furthermore, excessive seasonal variation in intradialytic
SBP decline might be correlated with higher comorbidity
and poorer nutritional status in hemodialysis patients.

As many as 50–90% of end-stage renal disease patients
suffer from hypertension [11], and finding the balance
between managing hypertension and lowering the risk of IDH
can be challenging. The mainstream practice is withholding
BP-lowering medications prior to hemodialysis sessions since
antihypertensive medications could theoretically exacerbate
IDH. In statistical analyses conducted to determine the pre-
dictors of intradialytic SBP decline, increased use of α
blockers was consistently associated with a greater intradia-
lytic SBP decline (3.25, 95% CI, 1.53–4.97, P < 0.001),
whereas calcium channel blocker (CCB) use was associated
with a smaller decline (−4.58, 95% CI,−5.84 to −3.33, P <
0.001) after adjustment for covariates with definite associa-
tions with IDH, including Charlson comorbidity index, pre-
dialysis SBP, UFR, and outside temperature. Furthermore, in
a sensitivity analysis, the use of dihydropyridine CCBs was
associated with a smaller decline in intradialytic SBP (−6.32,
95% CI, −9.12 to −3.52, P < 0.001). Dihydropyridine CCBs
are widely prescribed for the management of hypertension in
Eastern Asians, as proposed by the Japanese guidelines on the
management of hypertension [12], because they have a

protective effect against target organ damage [13, 14] and
cardiovascular events [15]. Furthermore, a recent study found
that their use was associated with lower blood pressure
variability than non-CCB therapy or no antihypertensive
drugs [16]. Therefore, providers of dialysis care should
implement pharmacological strategies such as withholding
antihypertensive medications (especially α blockers) prior to
dialysis and/or administering vasoconstrictor medications in
an effort to reduce the frequency of IDH (Fig. 1).

In conclusion, the use of CCBs; appropriate control of
CKD-MBD, especially serum phosphorus levels; and
avoidance of α blockers and excessive protein intake might
attenuate intradialytic SBP decline or variability that can
lead to IDH. Further data are clearly needed to assess the
clinical significance of the causal relationship of IDH with
patient survival for optimal long-term management of
patients undergoing hemodialysis.
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